We report herein that neuroinvasion by vesicular stomatitis virus (VSV) activates microglia and induces a peripheral dendritic cell (DC)-dependent inflammatory response in the central nervous system (CNS). VSV neuroinvasion rapidly induces multiple brain chemokine and proinflammatory cytokine mRNAs that display bimodal kinetics. Peripheral DC ablation or T cell depletion suppresses the second wave of this response demonstrating that infiltrating T cells are primarily responsible for the bimodal characteristics of this response. The robust infiltrate associated with VSV encephalitis likely depends on sustained production of brain CCL19 and CCR7 expression on infiltrating inflammatory cells.
Introduction
Many lethal human pathogens (e.g. rabies, Ebola, and Hendra viruses) can be found in the Order Mononegavirales. These viruses can also have economic impacts because of their ability to infect poultry and cattle (Lamb and Parks, 2007; Lyles and Rupprecht, 2007; Planz et al., 2009; D'Agostino et al., 2012b) . Vesicular stomatitis virus (VSV) is a member of the Vesiculovirus genus in the Rhabdoviridae family, one of the four families in the Order Mononegavirales and is the prototypic virus of this family that includes rabies virus. The genome of VSV encodes only five major proteins that nonetheless provide sufficient information to infect a broad range of host cells, shut down cellular protein synthesis and produce productive infections (Das et al., 2008) . VSV introduced systemically induces a rapid and potent type I interferon (IFN) response essential for survival (Barchet et al., 2002) . Components of the adaptive immune response (antibody, T cells) appear around 6-8 days post infection (PI) and eliminate infectious VSV from peripheral tissues. In the absence of adaptive immunity mice invariably succumb to infection (Thomsen et al., 1997) . Unexpectedly, VSV antigen remains in peripheral tissues for almost two months PI despite efficient clearance of infectious VSV from the host (Turner et al., 2007) .
A single intranasal application of VSV results in infection and viral replication in olfactory neurons with transmission of this neurotropic virus to the olfactory bulb (OB) via the olfactory nerve (Reiss et al., 1998) . VSV replicates invasively in the OB penetrating deeper layers of the OB (Reiss et al., 1998) and progresses caudally reaching the hindbrain around day 8 (Huneycutt et al., 1994) . CNS invasion by VSV does not go unnoticed as Rig-1 (retinoic acid like receptor-1 (Rieder and Conzelmann, 2009)) and toll-like receptor-7 (TLR7) (Lund et al., 2004; D'Agostino et al., 2012a) signaling pathways are engaged resulting in astrocyte and microglia activation and a subsequent astrocytosis and microgliosis (Steel et al., 2009) . Neutrophils are the initial inflammatory cell seen in the OB around 1 day PI (Chen et al., 2001) suggesting rapid chemokine production, a view supported by elevated CCL1 and CXCL10 transcripts in the brain detected one day PI (Ireland and Reiss, 2006) . Around 6-8 days PI a robust mixed cellular infiltrate dominated by neutrophils, T cells, macrophages and to a lesser extent DCs accumulates in the brain parenchyma (Bi et al., 1995; Ciavarra et al., 2006; Steel et al., 2008 Steel et al., , 2009 . A number of studies have demonstrated that inhibition of VSV replication, caudal penetration and survivability are dependent on Journal of Neuroimmunology 267 (2014) 50-60 
